
Background Report Reference 

AP-42 Section Number: 12.20 

Background Chapter: 4 

Reference Number: 44 

Title: Source Test Report of Ceco Filters 
Demonstration Unit Serving a Hard 
Chrome Plating Tank at Chrome 
Plating Company, 1748 Workman 
Street,Los Angeles,CA 

PES 

March 1989 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.




e 

“I 
e 

e 

0 

e 

e 

e 

0 

0 

SCREENING TEST 
S o u r c e  T e s t  R e p o r t  o f  a Ceco F i l t e r s  D e m o n s t r a t i o n  U n i t  

S e r v i n g  a H a r d  Chrome P l a t i n g  Tank  a t  
Chroma1 P l a t i n g  Company, 1748 Workman S t r e e t ,  

L o s  A n g e l e s ,  CA 9 0 0 3 1  

C o n d u c t e d  f o r  t h e  
M e t a l  F i n i s h i n g  A s s o c i a t i o n  o f  S o u t h e r n  C a l i f o r n i a  

5000 Van Nuys B l v d  
Sherman Oaks, CA 91403 

P r e p a r e d  b y  
P a c i f i c  E n v i r o n m e n t a l  S e r v i c e s ,  I n c .  

150  E .  F o o t h i l l  B l v d  
A r c a d i a ,  C A  91006 

3 / 1 / 8 9  

PACIFIC ENVIRONMENTAL SERVICES, INC. 



0 

S o u r c e  T e s t  R e p o r t  o f  a Ceco F i l t e r s  D e m o n s t r a t i o n  U n i t  
S e r v i n g  a H a r d  Chrome P l a t i n g  Tank  a t  

Chromal  P l a t i n g  Company, 1748  Workman S t r e e t ,  
L o s  A n g e l e s .  C A  9 0 0 3 1  

I N T R O D U C T I O N  

P a c i f i c  E n v i r o n m e n t a l  S e r v i c e s ,  I n c .  ( P E S )  was c o n t r a c t e d  b y  
t h e  M e t a l  F i n i s h i n g  A s s o c i a t i o n  o f  S o u t h e r n  C a l i f o r n i a  (MFASC). t o  
p e r f o r m  a s c r e e n i n g  t e s t  on  t h e  r e d u c t i o n  e f f i c i e n c y  o f  a Ceco 
F i l t e r s ,  I n c  d e m o n s t r a t i o n  u n i t  u s e d  t o  c o l l e c t  h e x a v a l e n t  
chromium e m i s s i o n s  f r o m  a h a r d  ch rome p l a t i n g  o p e r a t i o n .  S e t  up 
and v e l o c i t y  d t ? t e r i n i n a t i o n s  were  c o n d u c t e d  on F e b r u a r y  1 1 .  a n d  t h e  
s o u r c e  t e s t i n g  was done on F e b r u a r y  13, 1989. 

I n  o r d e r  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  t h e  Ceco u n i t ,  i t  
hlas n e c e s s a r y  t o  have  a h a r d  chrome p l a t i n g  t a n k  t h a t  was o u t f i t t e d  
w i t h  an  e m i s s i o n  c o l l e c t i o n  sys tem.  Chroma l  P l a t i n g  Co.  i n  L o s  
Ange les .  Ca, was t h e  s i t e  c h o s e n  f o r  t h e  t e s t i n g .  Ray Boke lman,  
:enera1 Manager  o f  Chroma l  P l a t i n g ,  a r r a n g e d  f o r  t h e  hookup  o f  t h e  
d e m o n s t r a t i o n  u n i t  and  t h e  t a n k  o p e r a t i o n  d u r i n g  s o u r c e  t e s t i n g .  

A s l i p  s t r e a m  w a s  t a k e n  f r o m  t h e  m a i n  e m i s s i o n  c o l l e c t i o n  
e x h a u s t  t o  s u p p l y  t h e  Ceco F i l t e r s ,  I n c  U n i t .  The l o c a t i o n  o f  
t h e  e x t r a c t i o n  was a p p r o x i m a t e l y  6 f e e t  b e f o r e  t h e  m a i n  s c r u b b e r  
3 f  Ch roma l  P l a t i n g  a s  shown i n  F i g u r e s  1 and  2 .  The d i a m e t e r  o f  
t h e  m a i n  d u c t  was 2 4 "  1.0. a n d  t h e  s l i p  s t r e a m  was 7 "  1.0. 
n a r r o w i n g  down t o  6 "  1 .0 .  

On F e b r u a r y  13. t h r e e  l o c a t i o n s  w e r e  c h o s e n  f o r  s a m p l i n g .  The 
f i r s t  sample ,  C - M I - I ,  was t a k e n  f r o m  t h e  m a i n  e x h a u s t  b e f o r e  t h e  
s l i p  s t r e a m  e x t r a c t i o n  p o i n t .  T h i s  was done  i n  o r d e r  t o  t e s t  t h e  
I s o k i n e t i c s  o f  t h e  s l i p  s t r e a m  s y s t e m .  The s e c o n d  s a m p l e  was t a k e n  
f r o m  t h e  s l i p  s t r e a m  6 '  10" b e f o r e  t h e  i n l e t  t o  t h e  d e m o n s t r a t i o n  
u n i t .  T h i s  samp le  was u s e d  t o  d e t e r m i n e  t h e  q u a n t i t y  o f  e m i s s i o n s  
i n  t h e  gas  s t r e a m  b e f o r e  e n t e r i n g  t h e  Ceco u n i t .  The t h i r d  samp le  
#as  t a k e n  f r o m  t h e  s t a c k  o u t l e t  o f  t h e  Ceco u n i t  38"  f r o m  t h e  
J o t t o m  o f  t h e  s t a c k .  T h i s  s a m p l e  was u s e d  t o  d e t e r m i n e  t h e  
e m i s s i o n  r a t e  a n d  s u b s e q u e n t l y  t h e  r e d u c t i o n  e f f i c i e n c y  o f  t h e  Ceco 
u n i t  f o r  t o t a l  and  h e x a v a l e n t  c h r o m i u m  e m i s s i o n s .  C o n t i n u o u s  
v e l o c i t y  measuremen ts  w e r e  made w i t h  a t y p e  " S "  p i t o t  t u b e  a t  t h e  
l a i n  e x h a u s t  samp le  l o c a t i o n  a n d  w i t h  s t a n d a r d  p i t o t  t u b e s  5 4 "  
i n c h e s  a f t e r  t h e  i n l e t  samp le  l o c a t i o n ,  a n d  2 1 "  a f t e r  t h e  o u t l e t  
sample  l o c a t i o n .  A l l  s a m p l i n g  l o c a t i o n s  and  v e l o c i t y  measuremen t  
l o c a t i o n s  a r e  shown i n  F i g u r e s  1 a n d  2. 
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E Q U I P M E N T  AN0 P R O C E S S  D E S C R I P T I O N  -- 
Chroma1 P l a t i n g  Company, 1748  Workman S t r e e t ,  L O ~  A n g e l e s ,  C A  

90031, i s  engaged  i n  t h e  b u s i n e s s  o f  h a r d  ch rome p l a t i n g  f o r  t h e  
a i r c r a f t  and a w i d e  v a r i e t y  o f  o t h e r  i n d u s t r i e s .  D u r i n g  t h e  t e s t ,  
t h e  Ceco u n i t  s e r v e d  h a r d  ch rome p l a t i n g  t a n k  No. 1. The 
d i m e n s i o n s  o f  t a n k  No. 1 were  7 '  x 6 '  x 8 ' .  The chrome 
c o n c e n t r a t i o n  o f  Tank No. 1 d u r i n g  t h e  t e s t  was 3 0 %  C h r o m i c  A c i d .  
D u r i n g  t h e  t e s t  t h e  t a n k  was c o v e r e d  1 0 0 %  b y  3 / 4 "  p o l y b a l l s  and  t h e  
[ n i x i n g  a i r  was t u r n e d  o f f .  The t e m p e r a t u r e  o f  t h e  t a n k  was 
m a i n t a i n e d  a t  120 F a h r e n h e i t ,  t h e  v o l t a g e  a v e r a g e d  4.5 v o l t s ,  and  
t h e  amperage a v e r a g e d  8 5 3  amps. 

The Ceco c h r o m i c  a c i d  r e m o v a l  s y s t e m  u t i l i z e d  s e v e r a l  c o n t r o l  
mechan isms.  These  i n c l u d e d  p a r t i c l e  s e t t l i n g ,  i n e r t i a l  i m p a c t i o n ,  
d i r e c t  i n t e r c e p t i o n ,  p a r t i c l e  s i z e  c o n t r o l ,  c o n d e n s a t i o n ,  a n d  
3 r o w n i a n  d i f f u s i o n .  The Ceco u n i t  w e i g h e d  a b o u t  3000  pounds  when 
~ e t t e d .  The blourr?r m o t o r  was 3 HP,  and c o u l d  h a n d l e  f l o w  r a t e s  up 
t o  5 0 0  ACFM. 

T E S T I N G  METHODOLOGY 

The s a m p l e s  a t  e a c h  l o c a t i o n  w e r e  e x t r a c t e d  w i t h  m o d i f i e d  C A R E  
me thod  4 2 5  s o u r c e  t e s t i n g  t r a i n s  a s  d e s c r i b e d  i n  a 1 / 2 0 / 8 9  C A R E  
p r o t o c o l  ( F f g u r e  3 ) .  The s o u r c e  s a m p l i n g  t r a i n s  c o n s i s t e d  o f  a 
0 . 2 3 4 "  - 0 .310"  1.0.  g l a s s  n o z z l e ,  a g l a s s  p r o b e ,  t w o  i m p i n g e r s  
each w i t h  100  m l  o f  0.1N s o d i u m  h y d r o x i d e ,  an  empty  i m p i n g e r .  an  
89mm t e f l o n  c o a t e d  g l a s s  f i b e r  f i l t e r  p l a c e d  a f t e r  t h e  empty  
i m p i n g e r ,  an  i m p i n g e r  f i l l e d  w i t h  s i l i c a  g e l ,  a n  u m b i l i c a l  c o r d  
c o n n e c t e d  t o  a vacuum pump, a d r y  gas  m e t e r ,  and  a c a l i b r a t e d  
o r i f i c e  c o n n e c t e d  t o  an  i n c l i n e d  manometer .  

S a m p l i n g  a t  t h e  t h r e e  p o r t s  was c o n d u c t e d  s i m u l t a n e o u s l y  f o r  
a p e r i o d  o f  8 h o u r s ;  however  a f t e r  6 h o u r s  and 1 3  m i n u t e s  t h e  
i m p i n g e r  w i t h  s i l i c a  g e l  i m p l o d e d  so  t h a t  s a m p l e  was c u t  s h o r t  
i m m e d i a t e l y .  S a m p l i n g  was d o n e  b y  t r a v e r s i n g  a t  e a c h  l o c a t i o n .  
V e l o c i t y  and  t e m p e r a t u r e  o f  t h e  e m i s s i o n  s t r e a m s  w e r e  m e a s u r e d  and  
r e c o r d e d  e v e r y  20 m i n u t e s  f o r  t h e  m a i n  e x h a u s t ,  e v e r y  h o u r  f o r  t h e  
s l i p  s t r e a m  samp le ,  and  e v e r y  30 m i n u t e s  f o r  t h e  o u t l e t  samp le  
d u r i n g  t h e  t e s t .  The m e t e r  t e m p e r a t u r e  and  t h e  v o l u m e  o f  t h e  gas  
t h r o u g h  t h e  m e t e r  a l s o  were  m e a s u r e d  and  r e c o r d e d  a t  t h e  same 
i n t e r v a l s  f o r  e a c h  l o c a t i o n .  A p p l i e d  v o l t a g e ,  b a t h  t e m p e r a t u r e ,  
and  amperage a p p l i e d  t o  t h e  chrome p l a t i n g  t a n k  was a l s o  r e c o r d e d .  
A l l  i n f o r m a t i o n  was r e c o r d e d  on f i e l d  d a t a  s h e e t s  ( A p p e n d i x ) .  

L a b o r a t o r y  a n a l y s e s  were  c o n d u c t e d  b y  Thermo A n a l y t i c a l  
L a b o r a t o r y  i n  M o n r o v i a ,  CA.  T o t a l  ch rome and  h e x a v a l e n t  ch rome 
c o n c e n t r a t i o n s  were  d e t e r m i n e d  f o r  t h e  t h r e e  s t a c k  samp les ,  a 
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1, Glass or 'stainloss steel s a m p l i n g  n o r t l o  
2 ,  S t a i n l e s s  steel probe  s h e a t h  
3 ,  S t a i n l e s s  steel, glass, or 7 e f l o n - l i n e d  p r o b o  
4. TYPO s p i t o t  t u b a  and  manometer for AP readlngs 
6, 15 Ite t e f l o n  r o b 0  l i n e  u t h  b a l l  a n d  socket coniIoctors 
'I, O r e e n b u r g - S n i t  i m p i n g o y  u 1 t h  aoo m l .  of  * a  II H a O H  
6 ,  S t a c k  t e m p e r a t u r o  sonsor 

s o l  u ti.on 
8.  Oreenburg-Smi th  i n p i n g o r  w i t h  100 m l .  o f . , $  II I laOH 

so lu t ion  
9. M o d i f i e d  G r e e n b u r g - S m i t h  i m p i n g e r  - d r y  
10, M o d i f i e d  G r e e n b u r g - S m i t h  f m p l n g o r  f l l l o d  w l t h  200 g r a m s  

o f  silica g e l  
11, I m p i n g e r  case f i l l e d  with IC8 
12, Im in er e x i t  g a s  t e m p e r a t u r e  S o n s o f  
13,  Um ! !  11 ca l  I i n o  t o  motor bo% 
1 4 ,  Yacuum g a u g e  
16, Coarse a d j u s t m e n t  v a l v o  
1 6 ,  By- ass va lve  t o  a d j u s t  aH 
17, Lea free vacuum pump 
18, Ory g a s  meter 
1 9 ,  Dry as meter i n l o t  a n d  o u t l o t  teB CraturO sonsor$ 
2.1, 

R 

20, OrifIce meter u l t h  manometer for 0 e, i 'oadlngs 
. F i l t e r  Holder with teflon-line'd g l a s s  fiber f i l t e r ,  .. 3 

m u x e  3 
Diagram o f  S a m p l i n g  Train 
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b l a n k ,  a n d  t h e  p l a t i n g  b a t h  s o l u t i o n .  A n a l y s e s  f o r  t o t a l  chrome 
used  a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o m e t r y  a n d  a n a l y s e s  f o r  
h e x a v a l e n t  chrome u s e d  d i p h e n y l c a r b a z i d e  c o l o r i m e t r i c  t e c h n i q u e s .  

RESULTS OF T E S T I N G  

A f t e r  r u n n i n g  6 h o u r s  a n d  1 3  m i n u t e s ,  s a m p l i n g  was 
d i s c o n t i n u e d  a t  t h e  m a i n  e x h a u s t  p o r t  b e c a u s e  o f  damage t o  t h e  
s i l i c a  g e l  i m p i n g e r .  The b o t t o m  o f  t h e  i m p i n g e r  had b r o k e n  o f f  and 
i c e  w a t e r  was s u c k e d  i n t o  t h e  pump. The  i n l e t  a n d  o u t l e t  samp les  
were  n o t  a f f e c t e d  and  t e s t i n g  c o n t i n u e d  a t  t h e s e  t w o  p o i n t s  f o r  t h e  
f u l l  e i g h t  h o u r s .  

F l o w  r a t e s  i n  t h e  m a i n  e x h a u s t  s t r e a m  and  t h e  e x t r a c t i o n  d u c t  
were  i n t e n d e d  t o  p r o v i d e  n e a r  i s o k i n e t i c  v e l o c i t i e s .  F rom t h e  
measured  f l o w  r a t e s  t h e  t w o  v e l o c i t i e s  w e r e  c a l c u l a t e d  a s  f o l l o w s .  

24 "  d u c t  6678 dsc fm 34.9 f p s  
7 . 2 "  d u c t  616  d s c f m  36.3  f p s  

The m a i n  e x h a u s t  gas  s t r e a m  showed 0.00429 m g / s c f  f o r  t o t a l  
chrome and 0 .00346 m g / s c f  f o r  h e x a v a l e n t  chrome.  The s l i p  s t r e a m  
e x t r a c t i o n  showed 0.00281 m g / s c f  f o r  t o t a l  chrome and 0.00217 
m g / s c f  f o r  h e x a v a l e n t  chrome.  

C a l c u l a t i o n s  w e r e  made f r o m  t h e  f i e l d  d a t a  s h e e t s  t o  d e t e r m i n e  
sample  vo lume,  m o l e c u l a r  w e i g h t ,  v e l o c i t i e s ,  f l o w  r a t e s .  and  
i s o k i n e t i c  t e s t i n g  f o r  t h e  gas  a t  each  samp le  l o c a t i o n .  S t a c k  gas  
vo lumes  w e r e  c a l c u l a t e d  f rom t h e  v e l o c i t y  m e a s u r e m e n t s  t a k e n  
s i m u l t a n e o u s l y  d u r i n g  samp le  e x t r a c t i o n .  R e s u l t s  a r e  shown on t h e  
e m i s s i o n  t e s t  c a l c u l a t i o n  s h e e t s  ( A p p e n d i x ) .  

The i n l e t  l o a d i n g  t o  t h e  Ceco d e m o n s t r a t i o n  u n i t  was 103.93 
mg /hour  f o r  t o t a l  chrome and  80 .2  m g / h o u r  f o r  h e x a v a l e n t  chrome.  
The o u t l e t  e m i s s i o n s  were  3 .55  m g / h o u r  f o r  t o t a l  ch rome and  1 .43  
mg /hour  f o r  h e x a v a l e n t  chrome.  I n  o r d e r  t o  e x p r e s s  t h e  e f f i c i e n c y  
i n  mg/amp-hour  t h e  t o t a l  gas  f l o w  needed  t o  be  u s e d  and  t h e  r e s u l t s  
d i v i d e d  b y  t h e  amp-hours .  The c o n t r o l  e f f i c i e n c y  f o r  t o t a l  chrome 
was c a l c u l a t e d  a t  97 .0% and  f o r  h e x a v a l e n t  chrome was c a l c u l a t e d  
a t . 9 8 . 4 %  ( T a b l e  1 ) .  

I t  s h o u l d  be  n o t e d  t h a t  t h e  m a i n  p u r p o s e  o f  t h e  s c r e e n i n g  t e s t  
was t o  d e t e r m i n e  w h e t h e r  t h e  s a m p l i n g  s y s t e m  was s e t  up  p r o p e r l y  
and w h e t h e r  t h e  d e m o n s t r a t i o n  u n i t  was f u n c t i o n i n g  a t  f u l l  
c a p a c i t y .  On F e b r u a r y  15, 1989,  M r .  J o h n  W a t k i n s ,  a Ceco F i l t e r s .  
I n c  r e p r e s e n t a t i v e .  removed  t h e  o b s e r v a t i o n  p o r t  on  t o p  o f  t h e  u n i t  
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nd d i s c o v e r e d  t h a t  some o f  t h e  f i l t e r  h o l d e r s  w i t h i n  t h e  u n i t  had 
ecome l o o s e  and  d i s a l i g n e d  a n d  a w a t e r  l i n e  h a d  been c r a c k e d  
u r i n g  s h i p p i n g .  M r .  W a t k i n s  r e p a i r e d  t h e  u n i t  a n d  h o s e d  down t h e  
f f l u e n t  s i d e  o f  t h e  f i l t e r  and  s t a c k  w i t h  t a p  w a t e r .  The u n i t  was 
e s t a r t e d  and o p e r a t e d  3 o r  4 d a y s  a t  d e s i g n  c o n d i t i o n s  b e f o r e  t h e  
A R B  t e s t s  w h i c h  s t a r t e d  on  2 / 2 2 / 8 9 .  
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EMISSION TEST CnLCULRTIONS 

D e f i n i t i o n  o f  Symbols 

FI = c ross-sec t iona l  area o f  

A" = Cross-sect ional  area o f  

D W -  = Water vapor i n  gas s t r e  

c m  = P i l o t  tube c o e f f i c i e n t  

s tack,  ft ' 

N o z Z ~ O ,  f t '  

m, p r o p o r t i a  

I = Percent o f  I s o k i n e t i c  Sampling 

M d  = d r y  molecular  weight, lb / lb -mole  

by v 

M- = Molecular weight  of  s tack  gas, lb / lb-mole 

Jme 

Pb.P Barometr ic Pressure e t  t h e  sampling s i t e ,  i n  Hg 

P. = Stack gas pressure, in.  Hg 

0. = Stack vo lumet r ic  f l o w  ra te ,  a c t u a l  c o n d i t i o n  acfm 

Q G - t d ,  = stack Volumetr ic f l o w , r a t e ,  a c t u a l  c o n d i t i o n s  dscfm 

Tm 

5 ,  = Average s tack  gas temperature, ,R 0 460- + F- 

V z s  . = T o t a l  volume o f  l i q u i d  c o l l e c t e d  i n  impingers and 

Vm 

Vmcrtd, = Vm co r tbc ted  t o  standard cond i t ione ,  deCf 

v k i C - + d 3  6 Volume of water vapor in gae sample co r rec ted  t o  

Average d r y  gas meter temperature, R 0 460 0 + Po 

s i l i c a  ge l ,  m l  

= Volume of gas sample a0 measured by d r y  gas meter, dscf  

standard cond i t ione ,  6 C f  

V. Stack gas Velo.city, ft/SeC 

Y = Dry gas meter c a l i b r a t i o n  f a c t o r  

l l H  

8 = T o t a l  Sampling Time, m i n .  

13.6 

=.!Average pressure  d i f f e r e n t i a l  acrose t h e  o r i f i c e  meter, 
in. Ha0 

= S p e c i f i c  g r a v i t y  o f  Mercury 

PACIFIC ENVIRONMENTAL 8uIVICE8, INC. 
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Plant: Tpcn l5L.f- 
Date: Source/Sample Number: c 

i 

2. Volume Water Vapor Colleoted, 8tandard Conditions 
Ylo  = / oondensate from lmplngers and 8 i l i o a  Oel 
v w ( o t d 1  = ,04707 V 1 0 . s  &Of 

V w ( o t a )  = ' S O f  

'0, 

3,  Peroent Moisture, by volume 
an0 = " w e  t b )  - 

V u  o t d  t vrci ( e t a )  

. 
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Plant: C M  C O C O  r/d 0 - -  
/ l a - d  Source/Sampla Number: 4 

Date: 

6 ,  Staok Gas Yelooitr Average 

6, Staok Yolurnetrlc Blow Rate, Aotual Conditions (Staok 
Temperature and Pressure) 
48 = 60 Vu A 0 60 (3YE?)( 3;iq ) 
& a =  6 S f I  aof rn 

8 ,  'Isokinetio Variation 
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pkg - 

2, Volume Water 'Yapor Colleoted, Standard Conditions 

YAo = 51i6 oondensate i'rom implngers and S i l ioa  (301 
yW(otJ) = ,04707 YlO 0 J 4 3  O O t  

h f ( e t a )  = ad3 * s o t  



5 ,  Staoh Gas Velooity Average 

0 ,  Staok VolurnetrlC Blon Rate, Aotual Conditions (8taOk 
Temperature and Pressure) 
40 :: 60 Vu A 0 60 (!?/,a;)( #)  
Q =  .Ak!&U?X603_ aotm 

7, Staok volunetrio flow rate, standard oonditiom (680 81 29.92 
H8) 
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pzB - 

2, Volume Water 'Vapor Colleoted, 8tandard Oondltlons 
VI0 = 93lc oondensate i k o n  impingere and 8 i l i o a  Gel ' 

Vu(ot4) = ,04707 Vao J , 3 I $9 801 

VW(0tb)  3 ) V  * I sof 



Plant: ' -  C L I  Gul, c UA.$ 
Date: c- f b  -1 

6, Staok Gas Veloolty Average 

8 ,  Staok Yolumetrlc Blow Rate, Aotual Condltions (Staok 
Temperature and Pressure) 

& 8 =  .A, aofm 

48 = 60 Va A J 60 (fjg,q:)( @ 3 7 '  ) 

7. Staok voluraetrio flou rate,  standard oonditlone (680 E, 29.92 
HB) 
Q ( s t a ) =  17,64 Qo ( 1 - W e )  b 8 

Q ( e t a )  = 17,64(668. 

Qota  = .L. dsofm 

8, ' Isokinetio Varlation 
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CHROME PLATING PROCESS DATA 
METAL FINISHING ASSOCIATION OF SOUTHERN CALIFORNIA 

TANK NUMBER 

RECTIFIER 
CAL DATE 

TIME DC VOLTS AMPS DC VOLTS AMPS DC VOLTS AMPS 

--- 

~ 

1 

+ 



v 

0' 

0 

-m- um= - 

. Z  

w-- 

\ 

d 
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SAKPLE RE2OVERY DATA 

Plantr G, 2 &a ()w;f- 
Dater 

Sampling Location: fib - /6f- 
Sample Type: C J I ~ D W  +/fw~rlrf Chttw 
Run Numberr C - M z - 2  
Sample Box Number: /z L - 
Clean-up Hank s;Mr,a,b 
Job Number: %L?5 ’ 

- -  

FXONT HALF 

Filter Numbera -MreF 
Description of Fi l t er :  

s z  L t 3  
.’( MOISTURE 

Impingars 
1 m l  

Initial  Volumer /a0 ml m l  0 m l  
(06 m l  hI2 m l  Final Volumer 

Net Volume: m l  ol m l  
Total HZOr 

Si l ica Gel +%?dab 

/01.3 i T! ‘Ti ‘apr 4 Final volume a 

Ini t ia l  Volume + l  Net Volume 0 9 

TOW Xoismrer 

Description of Impinger Catch: 

PACIFIC ENVIRONMENTAL SERVICES, INC. 
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S W L E  RECOVERY DATA 

Plant: C.4rnd U d t  
SampUng Location: Ski4 yry- m9-P 
Sample Type: Chfll-c 4 A& 1 afw 
uun Number: c-sr -1 
sample Box Number: 02-33 - c-SI-2 
Clean-up Man: PUkJ f 5wn 

- -  Date: 

Job Number: 7625 
Comments : 

FRONT RRCP 

Filter Number: C - ST.-F 
Description of Filter: 

HOISTURE 

(u n l  ml 3 ml 
Impingars 

Final Volume: 
Initial  Volume: /m ml /a ml 0 DLL 

Net Volume: ml ml ml 
Total Hz0: @& 

S i l i c a  Gel -I XP.)&LL 
AU A. F i n a l  volume : t Initial  volume 

c 

Net Volume 
~ o t a L  Noismre: 

Description of Upinger Catch: 

PACIFIC ENVIRONMENTAL SERVICES. INC. 



SAMPLE RECOVERY DATA 

Plant: ad - cecb Ud+- 

Sampling Location: Y W  O&fd 
Sample Type: El\m 
R u n  Number: c- 50-2 
sample BOX Number: 3B - s;O-r 
Clean-up Man: S;Lbn/&kS 
Job Number: 36% 
comments: 

- -  Dater 

FRONT R A M  

Filter Number: <-so- 
Description of Filter: 

PACIFIC ENVIRONMENTAL SERVICES. INC. 
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